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Abstract

Background There is a steady increase in diabetes prevalence globally and many studies imply that high socioeco-
nomic status (SES) is inversely related to diabetes prevalence. However, there is scarcity in literature from countries
like Egypt regarding this topic.

Methods This study aims to investigate prevalence of diabetes in Egypt between 2008 and 2015, and the effect

of SES. Diabetes prevalence -based on self-reports of past diagnosis- was measured using two datasets Egypt DHS
2008 (10,917 participants) and EHIS 2015 (16,485 participants). Logistic regression and odds ratios (ORs) with 95%
confidence intervals (Cls) were applied for diabetes controlling for age, gender, educational level, employment status
and place of residence. Extend of difference in diabetes prevalence between the two time points was measured

by combining the two datasets using the EDHS 2008 as reference.

Results Diabetes prevalence was higher in 2015 (4.83%) compared to 2008 (3.48%). It was more in women

at both time points (4.08% and 5.16% in 2008 and 2015 respectively) compared to men (2.80% and 4.43% in 2008

and 2015 respectively). Older age and living in urban areas were positively related to diabetes prevalence at both time
points. Men had a significant higher chance of developing diabetes in 2015 (OR=1.45, p-value=0.001). Men

with higher education had higher chance of developing diabetes (OR=1.76), in contrast to women (OR=0.59).
Employment decreased the chance of developing diabetes for men (OR=.72), but had minimal effect on women
(OR=1.06).

Conclusion Diabetes prevalence in Egypt has increased between the years 2008 and 2015 and evident social
inequalities were found. Women had more diabetes than men and were more affected with low SES. Unlike women,
highly educated men had higher chance of developing diabetes in 2015 compared to 2008. This might be attributed
to behavioral and sociocultural factors.

Keywords Diabetes, Prevalence, Egypt, Social inequalities, DHS, Educational level

Background

Diabetes is a serious health issue that is progressively
affecting more people around the world. The global prev-
alence of adults with diabetes has risen from 4.7% in 1980
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damage, dysfunction, and failure of various organs, espe-
cially eyes, kidneys, nerves, heart, and blood vessels. It
is predicted that it will be the 7th leading cause of death
in 2030 [3]. A blood sugar reading of 200 mg/dL (11.1
mmol/L) or higher suggests diabetes [4]. There are dif-
ferent risk factors that contribute to the global increase
in the prevalence of diabetes, such as population aging,
economic development and increasing urbanization. This
in turn resulted in physical inactivity and unhealthy diet
associated with obesity [2].

The situation in the Eastern Mediterranean Region
is very diverse between and within the countries of the
region. Malnutrition, undernutrition and food insecurity
are common and are associated with high and increasing
rates of overweight, obesity and diet-related non-com-
municable diseases [5]. Diabetes prevalence in the region
is expected to increase from 54.8 million people (12.8%)
in 2019 to 76.0 million (14.2%) by 2030 and 107.6 million
(15.7%) by 2045 [2]. Egypt is the ninth country world-
wide and the second in the MENA (Middle East and
North Africa) region with the largest number of adults
with diabetes (8.9 million) [6]. Results from the survey of
noncommunicable diseases (NCD) and their risk factors
that was done in Egypt indicated that diabetes prevalence
in adults (aged 15-69 years) has increased from 6.0% in
2005, [7] to 15.5% in 2017 [8].

Some of the key risk factors that are associated with
high diabetes prevalence in Egypt are obesity and low
physical activity. According to the Egypt Demographic
and Health Survey (2008), 50% of Egyptian men and
65-80% of Egyptian women are overweight or obese
[9]. The regional office of the World Health Organisa-
tion (WHO) stated that, the prevalence of insufficient
physical activity in adolescents (11-17 years old) is 87.3%
(80.6% in boys, 92.9% in girls), and the age-standardized
prevalence is 31.0% [5]. Unhealthy dietary habits such
as eating meals high in carbohydrates and fats and the
growing tendency to consume fast foods are also serious
factors that lead to increase in diabetes prevalence [10].
In addition, there are other distinctive risk factors related
to Egypt such as increased prevalence of chronic hepati-
tis C, [11] and increased exposure to environmental risk
factors like pesticides [10]. Furthermore, inequalities
in access to healthcare services, insufficient training of
healthcare professionals and deficient awareness of the
symptoms among the general population lead to high
numbers of persons with undiagnosed diabetes [2].

In general, health inequalities are defined in respect to
unbalanced disease burden or behavioral risk factors that
some subgroups of the population are subjected to [12].
The term socioeconomic status (SES) is defined as: “an
individual or group’s position within a hierarchical social
structure, measured by variables including education,
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occupation, income, wealth and place of residence” [13].
Although the three main indicators of SES which are: edu-
cation, occupation and income are usually used recipro-
cally in research, it is not uncommon to use only one of
them [14]. This could be due to small sample size or defi-
ciency of information on other indicators [15, 16]. Even
though the gap between high- and low socioeconomic
groups is narrowing in certain health indicators, diabetes
prevalence is witnessing a widening of this gap [12]. Several
studies indicate that people with low socioeconomic status
(SES) are at higher risk of developing diabetes. This mainly
applies to high-income countries (HIC), whereas in low-
and middle-income countries (LMIC) the results are usu-
ally different [17]. This could be due to lack of awareness
of diabetic symptoms and difficulty in health care access
in the lower SES group [18, 19].

Objectives

Egypt is the ninth country worldwide with the largest num-
ber of adults with diabetes, and this number is expected to
increase gradually. Understanding socioeconomic charac-
teristics of people who have a higher chance of developing
diabetes is an important research area. However, there is
deficiency in consistent and reliable data on the influence
of SES on diabetes prevalence in Egypt. This study will help
organizations and individuals involved or responsible for
the delivery of prevention programs, health education and
medical services have a good idea about the situation there
and be able to look for ways of improvement and develop-
ment. Researchers will find a scientifically based literature
to base their future studies upon.

Using the Demographic and Health Surveys (DHS) Pro-
gram database, this study aims to examine the prevalence
of diabetes in Egypt between 2008 and 2015, taking into
account age, gender, and place of residence. SES discrep-
ancies will be examined for by the level of education and
employment status.

Research questions

1. Is there a difference in the prevalence of diabetes in
Egypt between 2008 and 2015?

2. Are there any social inequalities regarding the preva-
lence of diabetes?

3. Is there a difference between 2008 and 2015 in the
association of SES with the risk of developing diabe-
tes?

Methods

Data

The Demographic and Health Surveys (DHS) Program
started in 1984 and provides technical assistance to more
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than 400 surveys in over 90 countries. It is funded by
the U.S. Agency for International Development (USAID)
in addition to donors’ contributions from participating
countries [20]. DHS surveys intend to collect data on
marriage, fertility, family planning, reproductive health,
child health, and HIV/AIDS [21]. Information on non-
communicable diseases is provided through Woman’s
Questionnaire and Man’s Questionnaire [22].

Egypt Demographic and Health Survey (DHS) 2008

EDHS 2008 collected information from 6578 women and
5430 men aged 15-59 years. The main topics included
were knowledge and awareness of avian influenza, HIV/
AIDS and hepatitis C; previous history of hypertension,
cardiovascular illness, diabetes and liver disease; atti-
tudes and behavior with respect to female circumcision;
health care costs; and health insurance coverage. Screen-
ing for specific biomarkers was also performed [9].

Egypt Health Issues Survey (EHIS) 2015

EHIS 2015 had the same objectives as EDHS 2008 and
was also implemented in four stages. A total of 27,549
individuals age 15-59 years (9209 women and 7462 men)
were interviewed in the 2015 EHIS [23].

Definition of diabetes cases

The definition of diabetes cases was based on self-
reported information. People who responded "Yes" to the
question, “has a doctor or other health professional ever
told you that you had diabetes?” were classified as hav-
ing diabetes, and those who responded "No" were clas-
sified not to have diabetes. The question did not imply
which type of diabetes and no laboratory tests were done
to identify the type of diabetes. Since 90% of people with
diabetes have type 2 diabetes, [24] participants of this
study who reported that they had diabetes were consid-
ered having type 2 diabetes.

Independent variables

Respondents were in the age between 15 and 59 years at
the time of interview. They were classified into five age
groups with 10 years interval: 15-19 years, 20—29 years,
30-39 years, 40-49 years, and 50-59 years. Based on
the highest achieved level of education, there were six
categories: no education (no school diploma), incom-
plete primary education (started primary school but did
not finish it), complete primary education (completed 6
years -5 years between 1989 & 2004- of primary educa-
tion), incomplete secondary education (started second-
ary school but did not finish it), complete secondary
education (completed 6 years in secondary school) and
higher education (university diploma or more). Employ-
ment status was based on the survey question “Have you
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done any work in the last seven days even if it was only
for a short period of time?”. Participants who answered
“«. ” s “« ” L

yes” were considered “employed’, and participants who
answered “no” were considered “not employed”. Place of
residence was classified into “rural” and “urban” areas.

Statistical analyses

To answer the research questions, analyses were per-
formed in three steps. At the first step, descriptive analy-
ses were done for all independent variables and diabetes
prevalence was measured. Missing values in the variables
“employment” (8 participants (0.07%)) and “diabetes”
(4 (0.04%) in 2008) were excluded from the analyses. In
addition, participants who responded with “don’t know”
in the variable “diabetes,” (48 (0.44%) in 2008 and 12
(0.07%) in 2015) were also excluded from the statisti-
cal analysis. Diabetes is a binary variable with two val-
ues “yes” and “no” When prevalence of diabetes by age
group was examined, participants in the first three age
groups (15-19, 20-29 and 30-39 years) had a low prev-
alence rate. For the sake of a more precise and uncom-
plicated statistical analysis, it was agreed upon to merge
the first three age groups in one group (15-39 years).
At the second step, logistic regression and odds ratios
(ORs) with 95% confidence intervals (Cls) was applied
for diabetes controlling for age, gender, educational level,
employment and place of residence. Adjusted design
weights were used in both datasets (2008 and 2015).
This was repeated separately for men and women. The
first two steps were done for the 2008 and 2015 datasets
individually.

At the third step, to measure the extend of difference in
the prevalence of diabetes between the two time points,
the two datasets were combined using the EDHS 2008 as
reference. Logistic regression and odds ratios (ORs) with
95% confidence intervals (Cls) were then applied for dia-
betes by age, gender, educational level, employment and
place of residence.

Results

Characteristics of study population

The study population consisted of 10,917 participants
(53.47% women) in 2008 and 16,485 participants (55.23%
women) in 2015. Almost third of the participants (30.25%
in 2008 and 27.15% in 2015) were at the age group 20—29
years. 29.80% of participants in 2008 and 34.43% in 2015
completed secondary school. The percentage of partici-
pants without education was 22.05% and 14.75% in 2008
and 2015 respectively. Obvious gender differences were
found in the level of education especially in “no educa-
tion” and “higher” categories at both time points. There
was a minimal increase in the percentage of employed
participants, from 43.57% in 2008 to 44.42% in 2015.
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Table 1 Population characteristics stratified by gender and time point

2008 2015
Men N (%) Women N (%) Men N (%) Women N (%)

N 5,080 (46.53) 5,837 (53.47) 7,380 (44.77) 9,105 (55.23)
Age group

15-19 years 962 (18.94) 946 (16.21) 1,224 (16.59) 1,371 (15.06)

20-29 years 1,410 (27.76) 1,892 (3241) 1,849 (25.05) 2,626 (28.84)

30-39 years 1,046 (20.59) 1,301 (22.29) 1,798 (24.36) 2,270 (24.93)

40-49 years 968 (19.06) 1,028 (17.61) 1,366 (18.51) 1,546 (16.98)

50-59 years 694 (13.66) 670 (11.48) 1,143 (15.49) 1,292 (14.19)
Educational level

No education 647 (12.74) 1,760 (30.15) 574 (7.78) 1,857 (20.40)

Incomplete primary 506 (9.96) 464 (7.95) 622 (843) 753 (8.27)

Complete primary 281 (5.53) 260 (4.45) 342 (4.63) 354 (3.89)

Incomplete secondary 1,063 (20.93) 968 (16.58) 1,725 (23.37) 1,970 (21.64)

Complete secondary 1,658 (32.64) 1,595 (27.32) 2,767 (37.49) 2,909 (31.95)

Higher 925 (18.21) 790 (13.53) 1,350 (18.29) 1,262 (13.86)
Employment

Not employed 1,211 (23.84) 4,950 (84.80) 1,368 (18.54) 7,794 (85.60)

Employed 3,869 (76.16) 887 (15.20) 6,012 (81.46) 1,311 (14.40)
Residence

Rural 2918 (57.44) 3,386 (57.70) 3,657 (49.55) 4,718 (51.82)

Urban 2,162 (42.56) 2,469 (42.30) 3,723 (50.45) 4,387 (48.18)

Gender differences were very noticeable, with the major-
ity of men being employed at both time points. In 2008,
57.59% of participants lived in rural areas compared to
50.80% in 2015. No gender differences were observed
regarding place of residence. Frequencies for population
characteristics including age, gender, educational level,
employment status and place of residence are presented
in (Table 1).

Diabetes prevalence

In 2008, 3.48% of participants had diabetes in compari-
son to 4.83% in 2015. Diabetes prevalence was higher in
women at both time points, and was consistently posi-
tively related to age at both time points. Prevalence of
diabetes within women was 4.08% and 5.16% in 2008 and
2015 respectively. On the other hand, 2.80% and 4.43% of
men had diabetes in 2008 and 2015 respectively.

Social inequalities in diabetes prevalence

There was no specific pattern in the prevalence of diabe-
tes for both men and women regarding their educational
level in 2008. However, highly educated women had
obvious lower diabetes prevalence compared to women
without education at both time points (8.08% in women
with no education compared to 2.69% in highly educated
women in 2015). Highly educated men had somewhat

lower diabetes prevalence compared to men without
education in 2008, but this was not observed in 2015.
Difference in diabetes prevalence was not very distinct
between employed and not employed participants in
2008. However, diabetes was more prevalent in employed
participants in 2015 especially women (4.80% in not
employed compared to 7.32% in employed women).
Participants living in urban areas had higher diabetes at
both time points, yet it was more obvious in 2015 and in
women (3.45% in rural and 7% in urban areas) (Table 2).
After applying logistic regression, significant effects
were found in age, gender and place of residence at both
time points. In 2008, participants who were 40—49 years
old had 10 times the chance of developing diabetes com-
pared to the ones in the (15-39 years) group. Moreover,
participants who were 50 years and older had 24 times
the chance. This was similarly observed in 2015 where
the chance was 8 and 22 times more for the age groups
(40-49 years) and (50-59 years) respectively. Women
had more chance of developing diabetes at both time
points compared to men. This chance was 44% and 21%
more in 2008 and 2015 respectively. Urbanization effect
was prominent at both time points with 86% and 68%
more the chance of developing diabetes in 2008 and
2015 respectively. In 2008, highly educated participants
had lower chance of having diabetes, which was not
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Table 2 Diabetes prevalence in 2008 and 2015 stratified by age, education, employment and place of residence

Diabetes
2008 2015
Men N (%) Women N (%) Men N (%) Women N (%)
N 142 (2.80) 238 (4.08) 327 (4.43) 470 (5.16)
Age group
15-39 years 21(0.61) 33(0.80) 56 (1.15) 61(0.97)
40-49 years 52(5.37) 75 (7.30) 89 (6.52) 138(8.93)
50-59 years 69 (9.94) 130 (19.40) 182 (15.92) 271 (20.98)
Educational level
No education 24 (3.71) 111 (6.31) 29 (5.05) 150 (8.08)
Incomplete primary 19 (3.90) 36 (7.76) 29 (4.66) 76 (10.09)
Complete primary 13 (4.62) 20 (7.69) 15 (4.39) 34 (9.60)
Incomplete secondary 25(2471) 22(2.27) 37 (2.14) 52 (2.64)
Complete secondary 34 (2.05) 35(2.19) 147 (3.27) 124 (4.26)
Higher 27 (2.76) 14(1.77) 70 (5.19) 34 (2.69)
Employment
Not employed 27 (2.23) 201 (4.06) 42 (3.07) 374 (4.80)
Employed 115 (2.97) 37(4.17) 285 (4.74) 96 (7.32)
Residence
Rural 61(2.09) 97 (2.88) 121(3.317) 163 (3.45)
Urban 81 (3.75) 141 (5.71) 206 (5.53) 307 (7.00)

observed in 2015 where there was no specific pattern.
This was not statistically significant at both time points.
Employed participants had lower chance of developing
diabetes at both time points. However, when the analy-
ses were repeated for men and women separately, this
effect was only observed in men at both time points. The
effect of age and place of residence was more prominent
in women (Table 3).

Difference in the effect of SES on diabetes prevalence
between 2008 and 2015

After merging the two datasets with 2008 dataset as ref-
erence, participants from 2015 had more chance of devel-
oping diabetes than participants from 2008 (OR=1.25,
P-value=0.001). When repeating logistic regression for
men and women separately, men had 45% higher risk
(p-value=0.001) where women had 13% higher risk of
developing diabetes (p-value=0.167) in 2015 compared
to 2008. The effect of age and urbanization was more
prominent in women than men. Highly educated men
had more chance of having diabetes in comparison to
men with lower education. On the other hand, highly
educated women had relatively lower chance of develop-
ing diabetes. Employed men had lower chance of devel-
oping diabetes in 2015. However, there was no difference
seen in case of employed women (Table 4).

Discussion

Diabetes prevalence and its association with SES in 2008
and 2015

This study investigated difference in diabetes prevalence
and associated socioeconomic inequalities in Egypt
between 2008 and 2015. The prevalence of diabetes in
Egypt increased from 3.48% in 2008 to 4.83% in 2015,
which is in line with reports from the WHO, [25] and the
International Diabetes Federation (IDF) [2]. This increase
could be due to previously mentioned risk factors such
as obesity, physical inactivity, unhealthy diet and smok-
ing. In 2013, Hegazi et al., [10] stated that the prevalence
of diabetes in Egypt was about 15.56% in adults between
the age of 20 and 79 years. The difference in the percent-
age could be attributed to the age of participants taking
part in this study who were between the age of 15 and
59 years old. Population aging is related to high levels of
diabetes, which was presented by the evident age effect
in the results of this study that have shown an increase in
diabetes prevalence with increasing age for both men and
women at both time points.

Although some studies suggest that diabetes is more
common in men, results of this study indicate that
women have a higher chance of developing diabetes at
both time points. Gender differences in diabetes preva-
lence were acknowledged in the literature. Some studies
have found that the chance of developing diabetes was
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Table 3 Odds ratios of diabetes prevalence in 2008 and 2015 stratified by age, education, employment and place of residence for
men and women as estimated by means of logistic regression

Diabetes
2008 2015
Men n=5080 Women n=5837 Men n=7380 Women n=9105
OR P 95% Cl OR P 95% Cl OR P 95% Cl OR P 95% Cl
Age group
15-39 years (Ref)
40-49 years 1152 0000 662-2003 931 0000 6.00-1453 643 0000 4.52-9.15 922 0000 6.72-1267
50-59 years 2135 0000 12.56-3632 2642 0000 1701-41.03 1845 0000 1336-2547 2460 0000 17.97-33.68
Educational level
No education (Ref)
Incomplete primary 1.30 0419 69—243 .11 0610 73-17 1 0711 .65—1.90 1.19 0266 .87—1.62
Complete primary 1.74 0127 85—3.54 91 0719 53-154 127 0472 66—2.46 118 0444 77—1.81
Incomplete secondary  1.89 0041 1.03-3.50 125 0415 73-2.12 125 039 75-211 1.01 0952 71—145
Complete secondary 127 0411 72—222 73 0181 46-1.16 228 0.000 145—3.50 1.05 0751 78—142
Higher 135 0324 74—247 47 0026 25—92 201 0003 1.26—3.21 66 0067 42—1.03
Employment
Not employed (Ref.)
Employed .66 0.08 41-1.05 1.01 0977 66-154 75 0.115 .52-1.07 1.09 0535 .82-146
Residence
Rural (Ref)
Urban 1.65 0.007 1.15-236 2.03 0.000 1.50-2.74 143 0.004 1.12—1.82 1.92 0.000 1.55—2.39

Table 4 Odds ratios of time effect on diabetes prevalence stratified by age, education, employment and place of residence for men
and women as estimated by means of logistic regression

Diabetes
Men n=12,460 Women n=14,942
OR P 95% Cl OR P 95% Cl
2.wave 1.45 0.001 1.17—1.78 1.13 0.167 95—1.34
Age group
15-39 years (Ref.)
40-49 years 7.75 0.000 577 -1041 9.25 0.000 7.15—12.00
50-59 years 19.35 0.000 14.69 - 2549 2521 0.000 19.54 - 32.54
Educational level
No education (Ref.)
Incomplete primary 1.18 0434 78—1.77 1.16 0.255 90—1.48
Complete primary 1.44 0.140 .89—2.34 1.06 0.716 ./6—1.48
Incomplete secondary 143 0.075 96—2.13 1.06 0.719 78—142
Complete secondary 1.93 0.000 1.38—2.69 95 0.656 74—1.21
Higher 1.76 0.002 1.23—2.54 .59 0.005 41—85
Employment
Not employed (Ref.)
Employed 72 0.027 54-.96 1.06 0613 84-135
Residence
Rural (Ref)

Urban 1.49 0.000 1.22—1.82 1.95 0.000 1.64—2.33
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more evident in women, [2, 26] other studies suggest that
diabetes is more common in men [27, 28]. In the IDF
global atlas of diabetes (2017), diabetes was more preva-
lent among men (8.9%) at the age of 18-99 years com-
pared to women (8.4%) [2].

Most studies indicate that persons living in urban areas
are more at risk of developing diabetes than those liv-
ing in rural areas. Urbanization is associated with physi-
cal inactivity and unhealthy diet. Results of this study
coincide with the IDF report where two thirds of people
with diabetes live in urban areas [2]. Similar results were
found in other countries, such as Algeria, [29] Tunisia,
[28] and Oman [30]. Wild et al., [31] argue that even if
obesity levels are constant -which is very doubtful-, it is
expected that by the year 2030 diabetes prevalence might
double due to the effect of urbanization and population
aging.

Although the effect of SES on diabetes prevalence
was presented in several studies, many researchers have
found that women were more influenced by their SES
[27, 32, 33]. While there was no clear pattern in the prev-
alence of diabetes and level of education, it was observed
that women with “no education” had higher prevalence
of diabetes compared to women with “higher” educa-
tion. This was observed at both time points with vary-
ing degrees. Similar results were found in studies done in
Germany, [16] USA, [14] Canada [15] and Tunisia [28].
Men on the other hand, did not show a specific pattern
at both time points. Employed participants had higher
diabetes prevalence than not employed participants,
which was more obvious in women and in 2015. Several
hypotheses were brought forward for explaining gender
differences in the association of SES with diabetes. Lower
SES in women was frequently associated with obesity and
increase abdominal waist circumference, [16] which leads
to insulin resistance syndrome [34]. In addition, there are
several psychological and sociocultural factors that con-
tribute to the risk of developing diabetes [35].

Difference in risk of developing diabetes between 2008
and 2015 and the effect of SES

After merging the two datasets, there was an obvious
increase in the overall risk of developing diabetes in 2015
compared to 2008 (OR=1.25, p-value =0.001). This could
be due to sociodemographic changes and increased life
expectancy, in addition to urbanization which was asso-
ciated with behavioral and lifestyle changes, unhealthy
diet, obesity and physical inactivity.

When examining differences in the effect of SES on
diabetes prevalence between the two time points, the
main effects of age, gender and place of residence were
observed. After repeating logistic regression, gen-
der differences were identified where men had 45%
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(p-value=0.001) higher risk of developing diabe-
tes in 2015 compared to 2008 while women had 13%
(p-value=0.167) higher risk in 2015. Age and urbani-
zation’s effects were more prominent in women than
men. The present analysis revealed that highly educated
women had lower chance of developing diabetes in 2015
compared to 2008. However, being employed had no
effect on women’s chance of developing diabetes. The
interesting finding in this study was that highly edu-
cated men had a higher chance of developing diabetes
in 2015, while employed men had lower chance of devel-
oping diabetes. After searching the literature for similar
results, a study conducted in Germany by Knopf et al.,
(1999) observed similar results regarding the prevalence
of hypertension and hypercholesterolemia. They stated
that it was more observed in men with high SES com-
pared to the ones with low SES but was more common
in women with low SES compared to the ones with high
SES [36]. The effect of employment was not consistent
with education effect in this study. This could be because
it was not stated what type of job the participants had.
Carlsson et al., found that the type of occupation affects
risk of developing diabetes due to associated life style
risk factors [37]. Highly educated men in Egypt are more
likely to have occupations that are related to office work
more than the ones that require physical activity. This in
turn leads to a more sedentary lifestyle associated with
access to unhealthy type of food, thus increasing chances
of obesity. They could also be involved in high-ranking
positions that are associated with more stress, which is
positively related to diabetes [38]. There is also the pos-
sibility of more smoking. In the Global Adult Tobacco
Survey (GATS) (2009), they found that the prevalence
of smokers in Egypt was 19.4% (37.7% men and 0.5%
women) [39].

Results of the present study confirmed previously pub-
lished literature, and proved that the effect of SES on dia-
betes prevalence differs between LMIC and HIC. This
could be attributed to many factors related to health lit-
eracy, [40] lack of awareness with some diabetes symp-
toms, and difficulty in accessing healthcare services and
receiving medical treatment [6]. Other lifestyle factors
that could increase diabetes prevalence in Egypt are
unhealthy diet and physical inactivity. Although the tra-
ditional Egyptian diet is rich in vegetables, fruits, leg-
umes and fish in addition to fair quantities of animal
protein, it also comprises a lot of bread, polished rice and
fat [10]. While people with high SES consume a lot of
fast food, processed meat and dairy products, poor peo-
ple living in rural areas eat more carbohydrates and fatty
diets [10]. Moreover, there is high level of physical inac-
tivity which is more evident in cities and urban areas [5].
Social factors promote that obesity in some areas is not
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seen as a disease rather as a cosmetic problem that could
even be encouraged in some cultures [10]. There are also
the previously mentioned distinctive risk factors related
to Egypt such as increased prevalence of chronic hepati-
tis C, [11] and increased exposure to environmental risk
factors like pesticides [10].

Limitations

There are several limitations in this study that need to be
noted. Analysis of the present study was based on sur-
vey data; therefore, it is expected to have sampling and
non-sampling errors. Another limitation is combing two
different datasets from two different time points. This
could be affected by inaccuracy, inadequacy, and incom-
pleteness of reported data. There is also the possibility
of selectivity bias since it is difficult for some people to
participate in such surveys because they live in very poor
or unregistered households. The high percentage of par-
ticipants without education could also lead to a greater
chance of misunderstanding the questions. Participants’
age should be considered as a limitation, since they were
between 15 and 59 years old. Although there was a high
response rate and the amount of missing data is rela-
tively small, it might have influenced the study findings.
In addition, other elements of SES such as participants’
income was not examined since it was not clearly defined
in the datasets. As mentioned earlier, this study’s data
was based on self-reported diabetes -without doing any
lab tests- and it was not implied in the dataset which type
of diabetes the participants had. However, it is estimated
that almost 90% of people with diabetes have type 2 dia-
betes [35] and it is difficult to differentiate between the
types of diabetes without performing specific laboratory
tests. Therefore, participants of this study who reported
that they had diabetes were considered having type 2
diabetes. It should be considered that this study’s results
were based on data from Egypt, which limits the general-
izability of the results to other countries.

Conclusion

Diabetes prevalence in Egypt has increased between the
years 2008 and 2015 and evident social inequalities were
found. Age, gender and place of residence were the main
influencing factors. Prevalence of diabetes increased with
older age and urbanization. Women had higher diabetes
prevalence at both time points. Through the time from
2008 to 2015, there was an evident increase in diabetes
prevalence associated with obvious gender differences
regarding the effect of SES. In contrast to the literature,
highly educated men had higher chance of developing
diabetes in 2015 compared to 2008. On the contrary,
women who were highly educated had lower chance of
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developing diabetes. This could be attributed to various
behavioral and sociocultural factors.

Abbreviations

IDF International Diabetes Federation
NCDs Non-communicable diseases

DHS The Demographic and Health Surveys
SES Socioeconomic status

LMIC Low- and middle-income countries

MENA Middle East and North Africa

EDHS Egypt DHS

USAID U.S. Agency for International Development
ORs Odds ratios

Cis Confidence intervals

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-023-16606-7.

Additional file 1: Table A. Diabetes prevalence in 2008 and 2015 strati-
fied by age, education, employment and place of residence.

Acknowledgements
Not applicable.

Authors’ contributions

Sahar Sidahmed: Conceptualization, Methodology, Formal analysis, Writ-
ing—original draft. Prof. Dr. Siegfried Geyer: Conceptualization, Methodology,
Supervision, Writing—review & editing. Dr. Johannes Beller: Methodology,
Writing—review & editing.

Funding
Open Access funding enabled and organized by Projekt DEAL. The author(s)
received no specific funding for this work.

Availability of data and materials

All data are fully available without restriction. Researchers can gain access to
datasets used for the analyses of this study through registration as DHS data
user in this webpage: The DHS Program—Ilogin_mainwww.dhsprogram.com/
data/dataset_admin/login_main.cfm

Declarations

Ethics approval and consent to participate

Not necessary as the analyses had been conducted with an already existing
dataset collected by USAID that is freely available to scientific users. This study
does not involve human participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 December 2022 Accepted: 24 August 2023
Published online: 30 August 2023

References

1. Diabetes | WHO | Regional Office for Africa. [cited 2021 Oct 29]. Available
from: https://www.afro.who.int/health-topics/diabetes.

2. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD,
Ohlrogge AW, et al. IDF Diabetes Atlas: Global estimates of diabetes


https://doi.org/10.1186/s12889-023-16606-7
https://doi.org/10.1186/s12889-023-16606-7
http://www.dhsprogram.com/data/dataset_admin/login_main.cfm
http://www.dhsprogram.com/data/dataset_admin/login_main.cfm
https://www.afro.who.int/health-topics/diabetes

Sidahmed et al. BMC Public Health (2023) 23:1669

20.

21

22.

23.

24.

25.

26.

27.

prevalence for 2017 and projections for 2045. Diabetes Res Clin Pract.
2018;138:271-81.

Diagnosis and Classification of Diabetes Mellitus. Diabetes Care.
2004;27(suppl 1):s5-10 [cited 2021 Oct 29]. Available from: https://care.
diabetesjournals.org/content/27/suppl_1/s5.

Classification and Diagnosis of Diabetes. Standards of Medical Care in
Diabetes—2022. Diabetes Care. 2022;45:517-38.

World Health Organization. Egypt health profile 2015. Egypt: World
Health Organisation. Regional Office for the Eastern Mediterranean; 2016.
International Diabetes Federation. IDF Diabetes Atlas 9th edition. 2019.
Abdel-Razik MSM, Rizk HII, Hassan MHM. Surveillance of communicable
diseases for decision-making in Egypt: 2006-2013. East Mediterr Health J.
2017;23(6):395-403.

World Health Organisation. Egypt National STEP wise Survey for Non-
Communicable Diseases Risk Factors Report 2017. Egypt: World Health
Organization (WHO) Ministry of Health and Population (MOHP) andCen-
tral Agency for Public Mobilization and Statistics (CAPMAS); 2017.
Ministry of Health and Population [Egypt] EZAWF. Egypt Demographic and
Health Survey 2008. 2009. Available from: http://www.measuredhs.com.
Hegazi R, El-Gamal M, Abdel-Hady N, Hamdy O. Epidemiology of and
Risk Factors for Type 2 Diabetes in Egypt. Annals of Global Health.
2015;81:814-20 Elsevier USA.

. Elhawary El, Mahmoud GF, EI-Daly MA, Mekky FA, Esmat GG, Abdel-Hamid

M. Association of HCV with diabetes mellitus: An Egyptian case-control
study. Virol J. 2011,8:367.

Bleich SN, Jarlenski MP, Bell CN, Laveist TA. Health inequalities: Trends,
progress, and policy. Annu Rev Public Health. 2012;33:7-40.

Adler NE, Rehkopf DH. U.S. disparities in health: Descriptions, causes, and
mechanisms. Annu Rev Public Health. 2008;29:235-52.

Robbins JM, Vaccarino V, Zhang H, Kasl SV. Socioeconomic Status and
Type 2 Diabetes in African American and Non-Hispanic White Women
and Men: Evidence From the Third National Health and Nutrition Exami-
nation Survey. Am J Public Health. 2001;91(1):76-83.

Brown K, Nevitte A, Szeto B, Nandi A. Growing social inequality in the
prevalence of type 2 diabetes in Canada, 2004-2012. Can J Public Health.
2015;106(3):e132-9.

Rathmann W, Haastert B, Icks A, Giani G, Holle R, Meisinger C, et al. Sex dif-
ferences in the associations of socioeconomic status with undiagnosed
diabetes mellitus and impaired glucose tolerance in the elderly popula-
tion: The KORA Survey 2000. Eur J Public Health. 2005;15(6):627-33.
Agardh E, Allebeck P, Hallgvist J, Moradi T, Sidorchuk A. Type 2 diabetes
incidence and socio-economic position: A systematic review and meta-
analysis. Int J Epidemiol. 2011;40(3):804-18.

Rahman M, Nakamura K, Kizuki M. Socioeconomic differences in the
prevalence, awareness, and control of diabetes in Bangladesh. J Diabetes
Complications. 2015;29(6):788-93.

Shrivastava U, Misra A, Gupta R, Viswanathan V. Socioeconomic factors
relating to diabetes and its management in India. J Diabetes. 2016;8(1):12—
23, https://doi.org/10.1111/1753-0407.12316. [cited 2021 Nov 2].

The DHS Program - Team and Partners. [cited 2021 Oct 29]. Available
from: https://www.dhsprogram.com/Who-We-Are/About-Us.cfm.

Croft, Trevor. Guide to DHS Statistics DHS-7 (version 2). [cited 2021 Nov 2];
Available from: www.DHSprogram.com.

The DHS Program. The DHS Program - DHS Questionnaires [Internet].
[cited 2021 Nov 2]. Available from: https://dhsprogram.com/Methodol-
ogy/Survey-Types/DHS-Questionnaires.cfm.

Ministry of Health and Population EZ and ICF. Egypt Health Issues Survey
2015. Cairo: Egypt; 2015.

International Diabetes Federation. IDF Diabetes Atlas 4th edition. 2009.
GLOBAL REPORT ON DIABETES WHO Library Cataloguing-in-Publication
Data Global report on diabetes. 2016 [cited 2021 Nov 15]; Available from:
http://www.who.int/about/licensing/copyright_form/index.html.

Al-Rifai RH, Majeed M, Qambar MA, Ibrahim A, Alyammahi KM, Aziz F.
Type 2 diabetes and pre-diabetes mellitus: A systematic review and
meta-Analysis of prevalence studies in women of childbearing age in the
Middle East and North Africa, 2000-2018. Syst Rev. 2019;8(1):268 BioMed
Central Ltd.

Tang M, ChenY, Krewski D. Gender-related differences in the association
between socioeconomic status and self-reported diabetes. Int J Epide-
miol. 2003;32(3):381-5.

Page 9 of 9

28. Ben Romdhane H, Ali B, Aissi W, Traissac P, Aounallah-Skhiri H, Bougatef
S, et al. Prevalence of diabetes in Northern African countries: the case of
Tunisia. 2014 [cited 2021 Dec 9]; Available from: http://www.biomedcent
ral.com/1471-2458/14/86.

29. Zaoui S, Biémont C, Meguenni K. Epidemiology of diabetes in urban and
rural regions of Tlemcen (Western Algeria). Sante. 2007;17(1):15-21 [cited
2021 Dec 9]. Available from: https://pubmed.ncbi.nim.nih.gov/17897
897/.

30. Al-Lawati JA, Al Riyami AM, Mohammed AJ, Jousilahti P. Increasing preva-
lence of diabetes mellitus in Oman. Diabet Med. 2002;19(11):954-7 [cited
2021 Dec 9]. Available from: https://pubmed.ncbi.nlm.nih.gov/12421434.

31. Wild S, Roglic G, Green A, Sicree R, King H. Global Prevalence of Diabetes.
Diabetes Care. 2004;27(5):1047-53 [cited 2021 Nov 19]. Available from:
https://care.diabetesjournals.org/content/27/5/1047.

32. Rivera LA, Lebenbaum M, Rosella LC. The influence of socioeconomic
status on future risk for developing Type 2 diabetes in the Canadian
population between 2011 and 2022: Differential associations by sex. Int J
Equity Health. 2015;14(1):101.

33. Robbins JM, VaccarinoV, Zhang H, Kasl SV. Socioeconomic status and
diagnosed diabetes incidence. Diabetes Res Clin Pract. 2005;68(3):230-6
[cited 2021 Nov 16]. Available from: https://pubmed.ncbi.nlm.nih.gov/
15936465/.

34. Brunner EJ, Marmot MG, Nanchahal K, Shipley MJ, Stansfeld SA, Juneja M,
et al. Social inequality in coronary risk: Central obesity and the metabolic
syndrome. Evidence from the Whitehall Il study. Diabetologia. 1997 Nov
[cited 2021 Nov 171;40(11):1341-9. Available from: https://www.resea
rchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanch
ahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_
inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndr
ome_Evidence_from_the_Whitehall_II_study_Diabet.

35. Everson SA, Maty SC, Lynch JW, Kaplan GA. Epidemiologic evidence for
the relation between socioeconomic status and depression, obesity, and
diabetes. J Psychosom Res. 2002;53(4):891-5.

36. KnopfH, Ellert U, Melchert HU. [Social class and health]. Gesundheitswesen.
1999 Dec 1 [cited 2021 Nov 171,61 Spec No(SUPPL. 2):5169-77. Available
from: https://europepmc.org/article/MED/10726417.

37. Carlsson S, Andersson T, Talbédck M, Feychting M. Incidence and preva-
lence of type 2 diabetes by occupation: results from all Swedish employ-
ees. Diabetologia. 2020;63(1):95 [cited 2023 Jul 30].

38. Sifunda S, Mbewu AD, Mabaso M, Manyaapelo T, Sewpaul R, Morgan
JW, et al. Prevalence and Psychosocial Correlates of Diabetes Mellitus in
South Africa: Results from the South African National Health and Nutri-
tion Examination Survey (SANHANES-1). Int J Environ Res Public Health.
2023;20(10):5798 [cited 2023 Jul 30].

39. CDC, Osh. Global Adult Tobacco Survey (GATS) Fact Sheet Eygpt 2009. 2009.

40. National Library Of Medicine Scott Ratzan MLS. Health Literacy Academy
for Educational Development. Journal of Health Communication. 1990.
Available from: http://www.nlm.nih.gov/pubs/resources.html.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://care.diabetesjournals.org/content/27/suppl_1/s5
https://care.diabetesjournals.org/content/27/suppl_1/s5
http://www.measuredhs.com
https://doi.org/10.1111/1753-0407.12316
https://www.dhsprogram.com/Who-We-Are/About-Us.cfm
http://www.DHSprogram.com
https://dhsprogram.com/Methodology/Survey-Types/DHS-Questionnaires.cfm
https://dhsprogram.com/Methodology/Survey-Types/DHS-Questionnaires.cfm
http://www.who.int/about/licensing/copyright_form/index.html
http://www.biomedcentral.com/1471-2458/14/86
http://www.biomedcentral.com/1471-2458/14/86
https://pubmed.ncbi.nlm.nih.gov/17897897/
https://pubmed.ncbi.nlm.nih.gov/17897897/
https://pubmed.ncbi.nlm.nih.gov/12421434
https://care.diabetesjournals.org/content/27/5/1047
https://pubmed.ncbi.nlm.nih.gov/15936465/
https://pubmed.ncbi.nlm.nih.gov/15936465/
https://www.researchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanchahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndrome_Evidence_from_the_Whitehall_II_study_Diabet
https://www.researchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanchahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndrome_Evidence_from_the_Whitehall_II_study_Diabet
https://www.researchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanchahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndrome_Evidence_from_the_Whitehall_II_study_Diabet
https://www.researchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanchahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndrome_Evidence_from_the_Whitehall_II_study_Diabet
https://www.researchgate.net/publication/13841495_Brunner_EJ_Marmot_MG_Nanchahal_K_Shipley_MJ_Stansfeld_SA_Juneja_M_Alberti_KGMM_Social_inequality_in_coronary_risk_central_obesity_and_the_metabolic_syndrome_Evidence_from_the_Whitehall_II_study_Diabet
https://europepmc.org/article/MED/10726417
http://www.nlm.nih.gov/pubs/resources.html

	Socioeconomic inequalities in diabetes prevalence: the case of Egypt between 2008 and 2015
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Objectives
	Research questions

	Methods
	Data
	Egypt Demographic and Health Survey (DHS) 2008
	Egypt Health Issues Survey (EHIS) 2015
	Definition of diabetes cases
	Independent variables
	Statistical analyses

	Results
	Characteristics of study population
	Diabetes prevalence
	Social inequalities in diabetes prevalence
	Difference in the effect of SES on diabetes prevalence between 2008 and 2015

	Discussion
	Diabetes prevalence and its association with SES in 2008 and 2015
	Difference in risk of developing diabetes between 2008 and 2015 and the effect of SES 
	Limitations

	Conclusion
	Anchor 27
	Acknowledgements
	References


